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(57) Abstract: An electrochemical device for moving particles 
covered with a protein, characterized in that it has at least n pieces 
(n ^ 2) of electrodes contacting with a liquid containing particles 
covered with a protein and a circuit generating a potential differ- 
ence between the above electrodes in a range such that it does not 
cause the electrolysis of the liquid, and thereby has an ability to 
move the above particles to the direction toward the above elec- 
trodes. The electrochemical device can move particles covered 
with a protein with a simple and easy procedure, and thus can be 
applied for an apparatus for increasing or decreasing a microbe 
concentration in a test liquid, a method or an apparatus for at- 
tracting a blood component which can remove a microbe from a 
blood sample by a physical procedure, and an electrical appara- 
tus which can deduce a microbe concentration on the surface of a 
heat exchanger. 



WO 00/77163 Al I«IIIIlI1IIIII1I[!1I1IIjIIIBIIIIH 



(74) ttiX: 5*MQfiB(ISHlI,Kazuo); =f$41-0041 *EI& att4>H S: 
*Em*"ftE*«2Tl3#6#4t«UJ*t"^ Osaka — SKHSSe 
(JP). 



(81) ft&m (mPi): CN, KR, SG, US. 

DK.ES.FI, FR.GB.GR, IE, IT, LU, MC, NL, PT, SE). OiH-f — h J £#g8 



(84) ftSH rifiS;: 3 — a ?/<ttlt (AT, BE, CH. CY, DE. ftPC7^j*-b'-y h0*ffil^Btt3*lTI.*« Tzi— KiBSS 



(57) St9: 

itin (n^2) IB<OM. i5 «fc ZS-mUW.Wtt%%ftm Ua^IiOf 
«fc 0 Iffl 13 « @ <D W. X U fa t Z & Wi 3 it -5 £ £ £ # IS <h "T -5 9 > I \9 St tt « 



WO 00/77163 



1 



PCT/JPOO/03789 



m m m 
£ & tt $ -e 5 « a <t ^ g s n -r % . 

ft SifS-T £ £ £ tc «fc o UflSft t Ifi ± * * * £&#<4fttt £ tlT # fc . 

«j|iA:f^jR-e3e<isc«^«»aiflE*ii»-raafif*»a*nT:v»fe. £ <=> tc 



WO 00/77163 



2 



PCT/JPOO/03789 



»*. asf-ra^ttictta* ©rasa***. m3&crib# 

«, LTStt£»»-r*£. m^^u^i 

sane t**as»-rs z. o . $ L^stsiiDMs^^itas. 

is ar ?pj tt * <$tt • f* ©. fStLtffl u 4 ^ < , _«j & & #) a esi. m 

^e>\Z7 j JU^-S®tc*ixM£ES ttl L 18 £ <Z) fi§ » £ «J it 

■ t Riffitt****. -r&to^. ^m^wff. szmflx. yy^ — y 



WO 00/77163 



3 



PCT/JPOO/03789 



n zfQUL f \z m «-r -a m & a* & z> . 

Jeff "5 '^t ©T*SjflL«cri6»IJi5l»«fe«k^jSitt(j6»«5l*», 

fen (n^2) 0O«g, 43j;tfi»|E«##«ft#*L;&:^ieH®*ffi: 

o m tB « « cd m * ^ [fi] iz & m s -a- & £ t * 4# m t -r * * > / » s m e 
n k a © « ffi * m i e n is <d m m { z m & - s © ^ ft tc a 3 1 ep m -r 4 a ss -c 



WO 00/77163 



4 



PCT/JP00/03789 



& o . itifee^^m mettle <t <o mitt &iiz&m zi± ®t*$> 5„ 

.M»*X*iSliic:ASL&JPj5l .JL*ifej^.iHl.*i3_J:.fLlc^_M.iE.M.*l-- 

Efi $ nt ^ & a< ws& T? h -5 . 

JLH** — if l&EM4i«i:tf * — Kfc 3 «fc ^ (c 



WO 00/77163 



5 



PCT/JPOO/03789 



*fl:a7c«fi©«t><ttv»«aa^©«a*«. me rout kins a 

0 1 ti, *»9§oa£4i!ia&a*&a<0*jiB£*?MH-?&s. 

02 a, *&9i0a£tta&atigBic£tiT. iatt*«#«acii§i 

T 2 2? & £ * T B T ft £ = 

a * * -ra us «■ a 0 f s * . 

B4lt 0 3 i::CT-r*&££BB&£BLfc?i54££#&aftflaB 

B5«. &-ttA.aaBfcfflv»fc*5B9J0>«£ttBMi88B©a«© 
a a * * -r a*»« 0 t ft « . 
0 6 «, h^^?LKaa«ffl(r^3t:9B^a>a^tta0!attisiao 

17 11 m®m%M&f8^*fc*¥£W<Dmffit£W<DMl&$:m-?1SLV&mT* 

ft 

18 11 07(C^T^ffi^MtC*3t-t.5MlHlSma» — gC«0^#«lBS 



WO 00/77163 



6 



PCT/JP00/03789 



0 9it *¥gw<Dmmmm&m<DM.v&mmmT'3oz>. 

suit *5tm<DmffiM 8 (C*5V>TfE»L;fc«£*>»«att-fc;KD 

*it £ ^c-f 0 T' & 5 . 

nfc» : f-*d-tr«c#K*"r*^*< tin (n^2) sou. 



WO 00/77163 



7 



PCT/JPOO/03789 



* «i £ hu 12 *f [6] as «■ © # ifi] ^ # m a -s s £ <t * * at t -r § at 32 & 8 * tt 
tf**©tt«fc«E£*l3iBitn"C#si3ttSffl»r>*Jg l ©mantissa. 

«**I*&S1t3IIJ»«:fflnaj|S2 ©«fUt^gffi £tl«T-5 . »C, * 

< -ct>BHt:ji7cm&©s& ; 5?tst©M£ffl v»fttf. # censors 

a&KJUfcWCtt. iftfB&^Pfccfctfjfcft:©*!*, &#©« 

o, «*©««£«fctf»»tt£&#^5*£tt»«»tt£«. iist 

«Tfc. ±EJB l ©«jMt*««*J«ktfilS 2 cMft*«li:^t>T 

(1) SlfflfgftfttlCOUT 

«****tr«««EJ3S5-r*Jl>Ji< t t> n (n^3) 6© 
B © * JE * W I B & B S C 1® — Jg cd ^ ifi] t c if § I Hi flD f S 13 tt * * ff L , 



WO 00/77163 



8 



PCT/JPOO/03789 



«#?LSX^-*Ti5 0 , #tX«ft:oma«lffi^S«: 5 1" ml E M * «fc 

tfX^ — -tf-roflMI-ftSJ; tel. HulEm^l i: X £ COfitg-ft £ n (n 

^3) Mil, iat5<0*JtaTj5, 

lEfltJE^EPftlL.. SB 2 ©«S»C«±«*ft K# LiE.«ffi*BPln-r * t W 
B#tCMISm 1 ©*«C*^«8cftC*fLJ|*£E*8llinL,, 

69 34£ (C $ £$J&ft IC*t LZEmJE^EPJjnTS tl^HtC:® (n-1) 

~ i ©««K«£«b8c»K:*tLft*ffi£8iin l,. $ 6 tcfjiefg 1 69«g 

Jgn ©*SJCfilltT*ftS-&SO*»#3ST?*S. 

ffiEiatt**. »!dtS»4#iSli!:aiLTl 0 0 /im/s e 



WO 00/77163 PCT/JP00/03789 

hn (n^3) fl09««. mlf2m® SrffiB L * «t tX lWIB * * 

d d T . Site, *R9l0tt£ttB&MM0ttJ£&«&ftK:a«-r«t 

s. -tons* t UT**«««ai*««tt*nfc - 



• 

WO 00/77163 



10 



PCT/JPOO/03789 



«SI2. «^»**»$-&S5Er|Pilc-tn-€ t tllWCSB 1 OfltS. Sf!2» 

0 0 ym/ s e c d £ 6 , HUN J* §1 3 A £ *ft C 1 0 0 

*»!Cck V&mV'&Z »fi:7FS3*Mfc£ 
oT=t<, waut «£. 7. # > y * * ;k ft* 

5 fc<7)Tte&t^„ 



SS^J 1 



WO 00/77163 



11 



PCT/JPOO/03789 



13 11 tt#$£«S£fflt>£*?£H®tt±4fcBft £ffig> 

m^L^^Tm.v&^w.m-^sb s. z.z.-?te. 3ociisffi^t^5. z 

&HS©fl-fi'J©*s&a5 2 a . 3 a&ckOU a 4» AAOMiffi 2 b. 3 b 

X» 1 ©*HO— *K*«3tD HJLP£fc5S*aS2 a . 3 a 
4 a e. tlfcflliBT?, I^lcSMtSCta < Eisnx^ 

3. f LT. fttiaHUt*' ( 31 ^TtS^^^ima 5 ) Cfil*^T# 

tcEBT -g> ^ t h njfigT*^). 

S O * M SB » ^ <E> jft # # S! « a CD * tt * ©I £ 9 ft * * -5 C £ «« T * 



WO 00/77163 



12 



PCT/JPOO/03789 



»##ffl«S<o«t'«i>«Jc. «£«tbp 5 sum*;: <tT. 

v » jg Mr m *< m m ± # 6 n s . 



EPiD^JE 0. 7V/16&1 

i 86(im (*± 100/ira) 

I 2 0m m/ sec 

#Ae>n-5„ 0 4(1 0 3 tC^-rjSa#£g?«@£Efi L/t¥®-hS**£ 
^^f^^^A-r^fctotC. #J Atffj # 6 CO $ t> d fl-#J K $8 # # 



WO 00/77163 



13 



PCT/JPOO/03789 



4*6 # #5 «fc "5 C-rntf J:t». 

«gCD _hfl!©S8«j&» 5T*!0>Siffl5* Tj&*SHK:*& SfcH «fc -5 £ . it IB 

S 5 tC^-T J; 5 (3. 3 £>-&A,mn& 8 „ 9 J3 J; 1 0 _hfl!Jtf> 
SggB 8a. 9ai5J;tflOa ST«©*» (Ha? ) iZfafr-oT. 

St^fCfift-S 3. £&< PJ ft 7 CDflO®tciHBinTt»-5. 31 3. T 

tt. ftttOgft^LT, Ra«©i«7S*Lfc«!. «*.«Aft ttfc <!: 

ITS 3. £ t> pJfigT* S. 

tt«»«AO^ffliBfC 5*A/fi*iSKIU. *fl>S®P)tt«I*}B 



WO 00/77163 



14 



PCT/JPOO/03789 



Sit. ft****© — *l;:tft#M**A« (H*1i:r. ) SKt*. £ 

w^jiriB-rs ^ 

#U6#i 3 

SB»> iifffEm@a*->— h «#?Lfif 9 . ml IBS h 

J;tf7.^--tl-<Dj@{;:ft-5 J: 5 I;, fHrlB«a t * ^ — -9- t. <D 
£n (n^3) iBfXJlL, ?# <E> nfc«B^*i^lii $ tlT U -5 . 

h&.&nm.nm 11,1 2 ij^u: i 3 tt*ft*n«±**aa? 
T«r>*. r^to-fe. #t & ii. i2i±tfn «stitr«M-&-r. $ 



WO 00/77163 



15 



PCT/JPOO/03789 



is ck a © a & © Jt c l t * s as * a* a m ± % z n & . 

OaBLgeila, 12ai5j;0:i3a «c 

#*. ' 

c©£ ^ fc*li§saSffl-r* H £ tc T. fflST-Stttttt©***!!] 
*»9!©*£W»«»MS«I;: J:ttK, ftt^tt £^ trttttft © jSjS t 



WO 00/77163 



16 



• 

PCT/JP00/03789 



(n^3) m<DM®. fmiZiEMlZti L bu IE n <@ CD fl| a £ Jfc ir «fc 5 KEK 
ts. H IS m CD M. JE £ 83 IB n <@ (D M M ic MS — CD ^ [p] tc iff 31 91 in f 3 0 gg 

& ami- •& ^ist fe ««-r 5 . 

dCDfifcMgfd&^Tte. n<@CDm@£, ntfcCDHStKmaS:. Sfc&iS 
** 3 j! T? # £ 7L £ W "T * Ife » S £ § ^ ffi M ( Z J* ^ ft S IH L T % <b 

f£ CD Sit n # ft fr* S K B -T 2> CD ifi *r Xft "C & -5 . 

S fi $> 5 V» « 2# tn T Z> J: 5 Q. m T 3 <D *« W Si T * Z> . 

DttEiaSS^. nffl©«S©JB 1 #BO«S{c»Lft«ffi*HUin 

£§ 2 #g CDtt®tCIEmJE€rEP»Q L, 31 1 # g *3 £ #31 2 # g CDS® 

^^comsasmsrEPinL^^aig^fDtt^fc^*.. O^CD^< 5 >if 

Kltt. fg 2 #gCDH@{C*tLft«ff SrEPiDL. Sg 3 # g (Dll CiE*ffi 
SrEPiDL, JfS 2 *3 <fctf|g 3 nifleinotllitEiSlDl&l'tittlK 



WO 00/77163 



17 



PCT/JPOO/03789 



inucsEtoss-c©wnB««. tt@r^s§ii/»3i^^ s >?mm ammo 

mm/ n ) LI 100/i m/ sec KTT* 4 ©*«WS4T?* * . 

MMM 5 

ut, ftisittffftftt 3 *fc<DRfcM^M©;t§)j££^-rtslB§!ll£ia 7 

h 7 tc^T^asgtc^it^^isism® 2 1 o— sb^j 0 x&mm 

ft-MSB 8 (c^-T. 

ST, **Jfi«C«*»*S«CDKffiK:t3^T»Wr*. 110. 2 
2mm0^H*f>^S3 0^7->iO«fflJ, glOcm. SJ30c 

oi>T. ±E*IHJ: 0*fi£#**i^tt 1 cml£U-+ac©. 3 0 ;* y 
va-trJP^-^ 3 0 0 (£m©!ii'JiXfiM'r/a*^5/7->a^ 

mmmnm 2 1 £©iR.?iy->jLK:t>±EM£rafli<DU 
crosniii 2 1 £i*]g4 . 5 c mmm<DPimvt<Dmm&mm®& 

2 4WCiR»t5. d©^§§2 4te, ±BJ§MMrt«T«'KttT?#-5 



WO 00/77163 



18 



PCT/JPOO/03789 



JSSBte^FMtt&iiT, CD 4 1 -£> SB (;: Sfc ^ tfi L □ 2 5 

JSflBKtt. aS£fi:Sfl:**I4*|ilT*5 < |;5 lC it 4- CD fig ill # 

< K2 7 £t§:BL/io 

±K*Efci*<D*A*P3»l;:fT:b-fr52fc«>. «i|-«©«EA*-f F 2 8 £^ 
ttfc SEA^f-f h* 2 8 ©WiBCSttiKjjtAP 2 9 &aa»t, SStAP^TS 

et±©*iS*«SSj«L*:«. <h t fete, £ *f © « fl- C 8fc 

UiH U □ 2 5 ^tlltSi -5 til 0 . 5 mmCDffiigjl 3 0 £Jf AL-fc. £ 
CD§B«8 3 0i£fcKlft3l#lHL'J-K*3 IS. «^ WK&fcfe-f * £ £ 
© *S V> «fc 5 K X U — :/ £ ft # £> , 4 CD e> Sl^ffl Lfco 

~Dg\Z, Z\<D<k? tC^i&£it;t^MSB©:fc#:g|5#£ggII!i£lt5[E]8§ 
43 J: -t co m JK S £ H H f * . 

o. 7 vott£E*«^a-&sm«*a©j£a«»cS5«-rs«HHi. 

# 0 it few Tab *. 

£fcn (n^3) <@CDfi@. Zl tl £> CD £ j*ir <fc o fcgfifi $ tlfcSfl- 

ft b m co m s. & m sb & * ® k m * — ^ cd h r&j tc j§ § i ep jn -r s m k * * 
tt, Hflias^?^ ,: t i cD^i^#j$ff]te4 i 'iL''gecDms(i^ji l> 



• 

WO 00/77163 



19 



PCT/JPOO/03789 



*ii©i)Sfi!iLT. j#@-f 5«ffi©ifci: LTte 3 *fc © « it £ 09 5* 
Lfc7&<. 3t3K_hT?*ft««r»ClHIBtt£lr». £ITC. «iS«* £ t T» 

«S £ tttt ft k ^ s n 5 ft ft * ttMK <D «3Si3 <£ s n . 

45:ift<. ft lc «fc DiE«««K» 

ZW«EEEn*nSr. B&MMSrt ©*1.««J&» €» l>? 
lSl*-3T»!ISl*5ItT. MS 1*3 ©fl-JS«<D*«ttift 



PCT/JPOO/03789 

* 1 tt. *&£ffl®ftlII£M&*r?£|$H&S*?'(;:iB$!ITSM0 



il 


w m m ee m %l m j& m &\ 


i ii 




N C 


+ 






i 


• 


• 






+ 




N C 


+ 








* 


• 


sg 3 mm 


N C 


+ 




N C 




• 


• 




• 






N C 


+ 






i 


• 


• 


1 



■r&fo-s. m i mmizit^mm^wmL. m 2 who 



WO 00/77163 

20 



WO 00/77163 



21 



PCT/JPOO/03789 



Ttr>fcHfc«>JS 2 tl^$ 4 ««© III] -C« 31 31* MIHJ** 
>^Ttt. «llItI2SIP B lfflttil^, Slfl*b^2«l^ 

mm teg & 2 «s«>£)b 3 «atciRi*»oT»ifcrs. 

cds 1 MttiESicatt-rsttiBic-rs. ^©i&t)±Eti«4ii 

T. »3M£:jfS4m«©fflT. *4«ttK|3]j&>-3*£tt©8HlS£i; 

tta. »i«aA»6JB4«a^tMi36>oT»»'rs^tfc:ja:*. 

T«£#H&— je<0#l*n::*i&S-l*5fc«> 

i> to ram a trepan LT^€>o€f<Dmffi{rEpjn-r5iT©i^iffl. t& 



WO 00/77163 



22 



PCT/JPOO/03789 



0 0 um/s e c HTT*$ -5 d £ j&* 6 . 81 
Sn» 1 0 Owm/s e cHTttSCtCJ:?), gift 

3 :fc> »g<o»^ffes«<fetttt. «g frfrn-a.*-<n«aeihtr Jr rift 



mw,&ffii$.-? z>$tnt nil. se*^ bffl i^n-s 

oT«k<. MAliTJ^S, *^y«>3.. * # > * * ;W . 

saic^t*©^. cofusso^ag nz^-rmmm 

«fi. «AtfaTfl)*ftTff»St5o*tJ|fti / uci : 4jiUH / & t 
BIJOSEE 0. 7V/iiP| 

mSfcl^gi 2 0 0 u m 

20tfm/sec 
&&W)l3&\ ISgco^[p] («JEEP2raP#) 
fli@*i"£|- ^^^v'zl (151 OOjirnf*) 

*6^B ^'JiXf/M'r/a ($92 0 OjimfW 

MOT 6 



WO 00/77163 ^ PCT/JP00/03789 



2mm(D^i^f.)5:53 0^7->a©IIS, Hi Ocm. SJlOc 
mlr^JEgrL. *»Offlg*Jfi Lfc. £ 5 KUBBBfr 6 U — HI* S 51 # tti L 
T 1 2 y ( a . btii^c) £*JSffiLfc. 

o<^T\ _haB^«g<fc DKft;*****!-^*! 1 c rnEl^S©. 3 0 * -y 

ft (a' , b* . c' ) 5¥ILfc. H 9 twists T«. :ftSO 

7 ftgc u - H§i*m lsb. i o tti©u- f*§i*ajL«£»«Ts. 

ra«»CntfcBtn + 3ttB©'J- H?l*|llLf tftfttsr tT.' 4 tfe 
©«IHS»lttLfc 3 fi©««£JBriE-r<S. 

£© 3 |&©M£ffiJ§?©l$tt$»(CJKMls. 2 ttS©MJI!ti!©M© 

5 t n«T?»5. 



WO 00/77163 



24 



PCT/JPOO/03789 



mm-msE. o. 7v/igr B i 

nUfflflzM 2 0 0 urn 
&&Wl$&M 2 0 um/ sec 

ffi^^->i (ftlOOdmS*) 
tfiiftJB f'JxXfJM'vy^ ($52 0 0 (imf*) 



* 

WO 00/77163 2 5 PCT/JPOO/03789 

« «t» 6 LTfe#iJfflT?#3 £ lr» 324* fcflf -fi- 

fe o„ 

it T * -5 <D ifi m$))T' $> -g> . 
MM 7 

5 0wm(DTJl/5^^A^S:gaP^5 0 % T' * v -> =l VUZf&i Tz . &JS 
#i457*5r>)A/'r>a32. ^ > 5 ^ V-^ (TB 



WO 00/77163 2 6 PCT/JPOO/03789 

3ItK&^I&*T 3 S^i^'^A^r/iS 2 (CHS * VZfztb<D # U 
ynlfU>«©»a»i 0 0 ^m<D?Fi®;fij 3 4 £ WJMIdta 1tfc. d © 

5 ©Tg&tCfSBTS. ~>o. 3 2 te. «ffiBlSD^g36 

IC«tOSi^JfeS7>»l'S4S[^7^ > 3 5tC^tT0. 7 VCDIEHJEE^ftlin 

^jnrns^ 

2&WlZ&Wt\s, T;US-^A^-v->3.3 2 *®CD^*1±^Fi^^ 3 3 (1 

te*^ (3 fc±oiii«i:fei«fii:»gjnTi>5ft6, tt£4b 

*©8*tt*li* 3 3 tt, J&9#ATiJiigT/£5. 3.©^*14?F^^3 3 



WO 00/77163 



27 



PCT/JPOO/03789 



si73>, titmm. si^kii. &*2§. &Km&£zs&ffimmtzz<n& 

(2) S2©fSlbfSii:oi>T 

■frSHtt (MISSIS) £Alt3M£«lillMtJ^ 0 , MfEP^Bfi 
ti. 

©a* was 

jg#: £ 8ET * 00 ** WSS T" lb 2> . 



WO 00/77163 



28 



PCT/JPOO/03789 



£7c, ffiaBlftjStff. £HW. * y i/^. £ frit?? ~><DffimT"$>2>(Drf 

meiR±«Misati't:;u«ttftfi^r-r«tt^«sftsi8sst> 

©*1iSSVWC*f|Rl$li-TE«r«X8. (b) Hul5P B 1l»Jr?S^^*^ 
tHttfttt£*A-r*I8. (c) suf2mS€:MM$-&-5XS. teStfC 
(d) Wiaxg (b) *5j;o: (c) «fc t) gHtS7c«&tf>ii5 t^SSfr e> 

fc «c £ 11 « -r x s 6 tr At £ « fig & « « ^ & & t> m m -r z . 

*«fi#tt. ±12 (1) tC^-TctotC, ®l.*kVll&<£tS&8imizm?Z> 



WO 00/77163 



29 



PCT/JPOO/03789 



£ m ft t- [6i a* o x at * #i a*f* lb i" s . 

* t L T ft 5 n fc & { 1 9 7C * {4 \Z m -T S ft fc * *0 M K X -J ^ T 5t <£ L fc. 

s @ *s a it t n ft x 7c * fit © * ^ * s * a n * t a tc s & © <s ^ « & ic ft 

eat, g#?©^M©£#>. ME-fc^a* 2 «©m@£^tr*i □ 

2 «©«;&©&*£ fr-tir-i: LIB, fcfc»7C*ffi©*fc* <&©©&#• 
::t*. *2C £ £ ©T^ s&Kftis 

oigft5i7Emfic (TK^^^tcJsitss^msm^E ° (2 5"o ) 



WO 00/77163 



30 



PCT/JP00/03789 





tK 1 L» Jog 


tt" 


TIL V. V ) 


A u 




A 


Q 


P t 


-4- 1 
1 ± 


1 

X 


q 


A g 




7 


Q Q 


C u 




Q 
O 


^ 7 


P b 




1 


Z D 


N i 




o 


o 


S b 


— 0 


z. 


D 


C o 


— 0 


o 
z 


7 7 


W 




o 


o 


F e 






a n 


S n 




c 
o 


A 
U 


C r 


n 


7 


A A 


Z n 


— 0 


. 7 


6 3 


V 


- 1 


. 2 


3 


A 1 


- 1 


. 6 


6 


T i 


- 1 


. 7 


2 


Z r 


- 1 


. 9 


5 


M g 


- 2 


. 2 


7 



* 2 \Z7jkT&m<Dt£frT'b. »fl:»7C«ft**«**^£V»3jftj&»S. 
Au (+1. 69V) tFe (- 0. 4 4 0 V) ffll*^t)t£fflt^ 
©*»»*Lti. Sfc. *ffiTA¥^e8T*5tl>5 ( *a»5. Cu ( + 
0. 3 3 7 V) tZn (- 0. 7 6 3 V) ©M^- StlS £ ffl t> -5 K> 



• 

WO 00/77163 



31 



• 

PCT/JPOO/03789 



X 7C * & CO ft l 51 # © # ifi f& 4 <M> Sr tf S ft WL CO m A SB & «t # ft 

mew ate a. S9as*ift«[*«»»-r* ^ t©T***a»*tt 

<T £ £ a»-C * -5 i»S T * -5 . 



WO 00/77163 




PCT/JPOO/03789 



#'JX^U>7-U^^U-h7S:i:©#iJxX5 : ;U, # 'J ^ □ fcf U > & £" 
-3«fJc. *fSBJ©MMM^gg£#ffi£^£itUB-tr;Utt, 21© 

£K#*««WK:iB»3-a:5Jg»a5«:*rf 5. Sfife 2 « © & M # £ $g IS 

£ it £ ;i £ ic J; 9 . §tfta7n*fi©a^a^«#|Hic«**«*i;, is* 
_*L*M» £ #-5 £ fcflt-g j* 

#fc-r*«£«*^tt**tt+©*£ttji§e#T ^-©^«#: 

ra & m » is » © to 4H fc « * 4b a m. © <g m s n & k «t m © # u sb £ k w- s 

©**$?£ l v>. 



WO 00/77163 



33 



PCT/JP00/03789 



M#£5l>{C*frS]£i±T82«-r<5Ig > (b) MIBPfllfti::tt£'Ki&-£tr 
St^4#A1-5Ii, (c) ffitZ&mfc&Mli&ZltZJlM. ftSffC 
(d) hubSIS (b) *5cfctf (c) icj: 0 fcft«7C*ffi©J*V>£«#a» 
KM S«te©«V*£K#<D#K: -5 d £ (C J; T JS 

*«oTfT*.«J:H#, IS (a) , I@ (b) iicfctflg (c) CDjffl# 



WO 00/77163 



PCT/JPOO/03789 



Sttfc 2«©#M#£M^£^tr&&i£*(caatLT : befc< , mRC« 
IS JEM 8 

g**5 0 u m©*i»*fflt>T»ofcBin* 5 0 %09^/7->i4 1 , 

(MffiflkttfltififlO 42, fSl0 0(i m©tS4 3 0 1 1 tC^K 
ti 5 ICM L. tR£ttS&*tt-ti;i< (lOcmXIOcm) 4 6 £f£ 

\zmm #tJl'©4/y>a4 1 (D— JSt^cS 4 3 © — 3as£$£i&§ 

.* y -> a 4 i *3=ktx^?i4 3 »cf4, j tn^nm.&& zmmt *m=f- as a 
o^fc. ®L$imtL Lt^if $;|!) i oo oc f U/51JU7 h;u-g-tr 

a»IC«»L£. ^OSItiO. ^if&^x^ — if- 4 2 QlHHltClfflGAM 

fS^SitAL. »*^Jfi*?j2Atm/s e cCOj££-e&S4 3^[3]l::^i!jL 
it. 



JS0»J 9 



WO 00/77163 



35 



PCT/JPOO/03789 



m s. m m -t )v * & u wl ± m m m m & m. m £ & m l & . 

OUT, *J6«8£H«l;:LTWfiil,&£;i3. ISM 1 £l^t£<7)5» 

mot i o 

if i/>f i^7^i/- hmtnmzm ioo « m©^**^--?-. aa* 

10 0 timOti^ffl^TiofclPf 5 0 % O jx . i3,£tfS 

ffiK**«l»»JitLTy U*y;H£E«U*:jP$ 1 0 0 /imOlfil 
£«BL. «£»»M*Hr;H£f|s«l,fc. "OUT?, 4^r>a«)-i 
-y ->a.<D — $g, & J; ~> <©— tIffii©-3iJf n 

mmm\z£ <om±®)mg.<Dm$&$:ft-DT^fzjj&\zi&'<, Suisse 
© jm as fie «■ r § i & b * «t jfii m <$ » ci § i m m 



WO 00/77163 



36 



• 

PCT/JPOO/03789 



fltT*iiL«ri6fl-«3Hr;i^ 0. Aft IB m IK ift K ft & ft L . stm 

=t / * tz a At ^ #i * tr ifii u n \z m & r -a o 

Hiil5P B 1Rgtc:> MiHjfii^Kspftf , ©jftLfS^^7i^^i(i-r -5 d t ©T£ 
Sfc. ^vvatt, ««. IRK, :/5 



WO 00/77163 3 7 PCT/JP00/03789 

2 z>\z*5&m\t. (a) iw me »7E«na ©»&s 2 mu±. 

*At5Ii. (c) IWB3*aiRl±S«l6S-a-* C i:tc«t 0 . BHCjItc 
lfrl*i&#£fct«£#j£&I!j$-t!-£Ig t (d) 18 (c) tC 

ta jr -r -5 1 s t * tr & & # is g i * a s %> & « -r * . 

s a iK + © jfii n & # ** - o & jr ft a» s ffi ^ © & « # o * is] (c 9 » -r * 

ttK » «f C * tl -£> fit *5 «fc jfiU*j«fl- sa«»»T S o 



WO 00/77163 



38 



PCT/JPOO/03789 



& ^ & ^ ± £ m 2 t m { t m 7t m & <d ^ t ^ & & <=> m. < t m. 7t m & <d 

#£1*3 ASICS* St. liStSIifcTtS. 

*5EWC«Sjfc«Ej«»||5|g«fDt»TRiH-r-5. 

zfM£.%><D&m&m.mz-r% t n , ^<tii7cafi^^ i . ov 

i£8Sc*K:J3tt£fi?*pii®li&E 0 (2SC) ) tt, ±15^2 IC^L^i 



WO 00/77163 




PCT/JPOO/03789 



*tc-g-*n £3Sia l»s * * ->a.«, 

#!S8#:T-a&t3tfeJ:<, C V D £ fz 7. A «/ ^ U > 

sec. «ittt©*«sfflt»s»^fa. ^ Kit 

it^ililt^ -y ->jl« life J; 

gAmM*. si&^sffliLfcii*^Z£5«ft, * ^ -> 3. £ £ « 



WO 00/77163 



40 



• 

PCT/JP00/03789 



ttt, wfE jfi ft -rs z. toT?*s«aieaktt«jfiffo«iBfw 
s. 

LTfc in. 

tt»ffc:^sn* i^/*fcfa«^tt©^ft*ts#ft:^ j; -5 

n»f i n. 

?? & T £ Jfti K £f * <D jH fig # is £ / £ ft It Wl £ » S # T # -5 £ * , 



• 

WO 00/77163 



41 



% 

PCT/JPOO/03789 



ra £ m # a m <d m 1% t z al ^ j& # * £ & / s £ « « * #3 m m. © & m s n fc 

M&ftis J;tf/3:fc«^£^©©*^£istt5©rt*#i; t d©© 
££B#tC©*£-t£T^J5g-r3 £ fctfT**. $ 6 tC Jfil i£ fit** £ © 

K{bS7C«ffiO*<bn<r^Kft:. 2#g 

9J©1ft&©&M*#i&ft>£IRB&*tr>t*illlttJ$&aM&©jliL 
«tttt*Bl 0 HifJ: o C««-r -5 £ «k fe nlffiT?* S. 

±3£©J:3ic. *&9l©ifiL!ftj$£-fl§3l£Btt, **«Ktt. HiiJeWcfc 
■5 A jlii*ric »R 51 ir ;w 6 s . 

Lfc*5oT, #fgBJ©jfil*£fi5c#t§§|gl«te, mEifii«J«fl-ll!§l-fe;H£ 

»afi*LTi»Tt>j:i>. d©«£, *»©-t;u*s^cai«wtcaiis 



WO 00/77163 



42 



PCT/JP00/03789 



m*MK:tt. (a) mmz&AjTjmitMTtn&tDmtzz 2 msi±<D& 

IftSS^l;»^StTEit5I§. (b) ffiEDtHKlCjlLttRtt&iV 

(c) Wfe^S#:€:S^$-B-^,Xg, (d) ffK 

II (b) *>J;tf (c) lz£r>&fc-&jzn&V>&^&mfcfr*>m<tm7i 

fflL£.<&Otf&W)-? ; b ZL t IZ J; o TR&ffi L jfiif^KW- £ IsJiRT -5 IS tf 
o Xff AtfJ;Hj6*. It (a) , II (b) iitfii (c) <£>JH#tC 

ntz2 mn&m&zikmunizmmistz'&izm&zitThx. 
m&<D{&^&m#<D&m\zutkyi$:m i i\Tz>fzisb> mmm&&<tM7tn 



• 

WO 00/77163 



43 



% 

PCT/JPOO/03789 



m & s u % w * m £ k ift z> <d & t $> s . 

USS^J l l 

Mi^*^. H 1 3 IC^T J; 5 KI. S«ft#i!JWfc*lr»T: 

<*»0«*tt©»l6S^ v ->attl-lPlL3tX^ — If 5 2 (2ft) 
UMLfc. tJ-5 2tt. W«lttO»^fe«)iLft. Sfc. X ^ 

-If 5 2 COT >CDffli®£>. y yattfCiPI L&CHIM 5 3 
(Kft)S75«fiCD{SI,^fl|#) £82L. ^ ^ — -tf- 5 2 £ pg U «fc IX 

Mia<D&mm 5 4$I±II;ELfc„ X^ — •y-5 2CDSf?imffi5 3fl9t 
tt. «MS#j5fcLfc. COiiftiiST, Jfil^fiE^ 

R5l-fe;H£«riSLfc. £©-t;uco^3l«ll 5 3 ©*V«K:H-ffiK:tt*JH* 

BttftSfceunflT-^s 6 £t£(t, * y ya«^g 5 i tmmm 

tt fll * 4b © «■ K . B£ * O S n fit T © t *J K) T ft -5 . 



WO 00/77163 



44 



PCT/JPOO/03789 



'>4<'it) 1 Ommx 2 OmmO^t $T*2>©^!f * UU, 
^3I«@5 3 (Di5.m<DX^ — It 5 2 Iw^^J LfelSfffiJf 5 5 JC «fc 0 . BfcB 

?S±#j£^tJlfil LT. *fl§ffi£i|*J 1 0 0 0 c fu/S'J'Jy 
bfrStSlkm ( 0 . 5S'JUy HA) S±EtJK!)SM54l:aiTL 
fc. lil«©»E"ft£*:IlM©i&#*S*L;fc. 7, ^- 

*52 © M » tCiWC Jill tt*t SEAL. Jfoifc* K:**tlS 2 
/sec ©5S2T^§I«@ 5 3 OjjfalZ&m IsfzZL £***R£ftfc. 

mmm 1 2 



• 

WO 00/77163 



45 



% 

PCT/JP00/03789 



fittLfc* y ->^#m& 60i, ffi^t«i*L!r < < 3^-3 
6 4 £ 88 £ . 

162 <D^filJ{C*^FSiatt->— h 6 5 S&tfT. ^ + > 

^ l t *# ft s -& s t m i t m 7t m & <d m \, m & <=> s { t a 5n * & © <g n & 



WO 00/77163 



46 



• 

PCT/JPOO/03789 



•5#*4>&< ifc 2 Ommx 5 OmmO^^^T^S. 

**H©jiii«js»-»3i£«K:«kft«, jfi«[it»«f Ki$sns«*«<o 
£ a>o ji b# m iz ft * l t jfa «[ st + <d m £ « © R * * & » st m b£ # © » 



(3) « 8§ £ fit A M « « SS 

s m. m £ n s m m * * t z m i a £ ft © & m 1. 1 1> k m ie is & * \z » 

£#> ft WE«s#*ia]'N#» * -a- -s «& tc mm&m&&w t. ffiBzm&m 
n a m & m i t m. te m & t a* a & * c t & # « t -r s jr x & §§ £ « & « 



WO 00/77163 



47 



PCT/JPOO/03789 



SIJS^J 1 3 

5 0 um<D^? >m&fflnm 5 OX-e^yvattlCtttJifc. 
5f^>^yyi71, f 7^>'/-f 5^'/- ;U (TBZ) , |47> 

tta»oa*tt©ttfc2a» sfca*it©*it:m 7 2 , 72* 

Otfm(DTM7 3^»iLfc. i6n&il#ft. iSS ® * CD »lt tl ?g *i 
3*t3S«»©ft*&:7;P5 7^ > 7 4TgBfCt£BT3. ^^>^ y->a. 7 

<d ^ fi£ =t o > (7;^->7A) *®co88£#;te£Jl# 



WO 00/77163 



# 



48 



• 

PCT/JPOO/03789 



aec. #$69i»c«5«autsfc*«tt. mm&. ftstt. s 



WO 00/77163 



49 



PCT/JP00/03789 



st * <d m, m 

(n£2) ©(Dttffi, 43£tftmE*#a**Sia-»Lfcl»«H«>«ffil£* 

me#««ihjk£i; a-&3ig»***L. wiaa j ?*«a*»K«k o m 

2. gftEmBtf. Mffitt#a*Ma-*L&^ttH©«E£lWI3nffl© 

IC«t 0 flJrE^fiJKaH&S-tt* 31 £ Sr^tT-SM^WffiBSI l ^I2«<75 

4. mEttttft<ffiE*&l8I&tttt£4flifi&*l,. #«S^ro«£EEpjn 
ti9EK*|s©Stn*^lRl36«SiBT?*5 - t £ 4#« £ T * tt^Offiffl 

US 3 JSte«©^mfb^^B. 

5. nsii«t«#«iitfT«D, netio^HoMft^&Aff 

«SnTlr»«Ht*«r«4:-r*l«*0«SHJi3 «E«EO«ft<t*SS«. 

6. ME*«*«6ttA;i«lT*t). iWE««©±«©««a»&T« 

Z>m *©f5BSfi 3 aiH«©fg{kfgt. 

7. «EiI*«-> - h«*?LKII"e» 0 . 1»E««£->- htt*7L 

(n^3) mmmLTmmisT'ftznzmmmnm&ii-r z>ss&<Dmm 



WO 00/77163 



50 



PCT/JPOO/03789 



m 3 mmmnnnit^mm, 

_£ * 1* « ^T-S tg^O IB a Jg 8 JStB gcp ft m. ft* M. 

11. t&fBmM<Dp B iisfui. wiE{Sft*t^K,t-^ e t©-et§t^i 

13. ffiflBflljfidt. #dFL#tt. /7->attStli77y«T$5ui 

14. ftfcXTcttttoAfcfttiMKftovffftt. WtB^^tc-^Sti 



• 

WO 00/77163 



1/13 



% 

PCT/JP00/03789 



FIG.1 





W&PTO) 



WO 00/77163 



2/13 



PCT/JPOO/03789 





m 






















*r 
















ii 


i j 


i ; 


11 


s 


s 


S 


e 
























4H 



CD 



til 

w 
S 



Hi 

ST 

s 



s 





CO 


CM 














b 


3 





1 f 



G S 


G ^ 


G-g 


< & 


< £ 


< S 


co a 


eg t+j 


- Bd 










9 





G 








CO 


CM 




AJ£ 






CM 




5* G 


S G 


S? G 






6f£ 



THIS PAGE BLANK (uspto) 



00/77163 



3/13 



PCT/JP00/03789 





f Hf§ PAGE BLANK (uspto) 



WO 00/77163 



4/13 



% 

PCT/JPOO/03789 



FIG.4 




THIS PAGE BLANK (uspto) 



WO 00/77163 



% 

5/13 



PCT/JPOO/03789 



FIG. 5 




THIS PAGE BLANK (uspto) 



THIS PAGE BLANK (uspto) 



WO 00/77163 



7/13 



% 

PCT/JP00/03789 




THIS PAGE BLANK (uspto) 



WO 00/77163 



8/13 



% 

PCT/JP00/03789 



FIG. 9 




THIS PAGE BLANK <»sn<» 



WO 00/77163 



9/13 



% 

PCT/JPOO/03789 



FIG. 10 





THIS PAGE BLANK (usptoj 



% 

WO 00/77163 PCT/JPOO/03789 

10/13 



FIG. 11 




# 



THIS PAGE BLANK (uspto) 



WO 00/77163 



% 

11/13 



PCT/JP00/03789 




?HI§PA@1 BLANK own) 



WO 00/77163 



12/13 



PCT/JP00/03789 




THIS PAGE BLANK (uspid) 



V 



WO 00/77163 PCT/JP00/03789 

13/13 




0 



THIS PAGE BLANK (uspid) 



7 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP00/03789 



A CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 C12M1/42, C12M1/34, G01N27/26 



According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 C12M1/00-1/42, G01N27/26, G01N33/48 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



X 
A 

X 
A 

X 
A 



Citation of document, with indication, where appropriate, of the relevant passages 



Jp, 60-188836, A (Fuji Photo Film Co., Ltd.), 
26 September, 1985 (26.09.85) (Family: none) 

JP, 8-101163, A (Takao TSUDA) , 

16 April, 1996 (16.04.96) (Family: none) 

JP, 4-127049, A (Hitachi, Ltd.), 

28 April, 1992 (28.04.92) (Family: none) 



Relevant to claim No. 



1-4,8,9,14 
5-7,10-13 

1 

2-14 
1 

2-14 



| | Further documents are listed in the continuation of Box C. Q See patent family annex. 



* Special categories of cited documents: 

"A" document defining the general state of the art which is not 

considered to be of particular relevance 
"E" earlier document but published on or after the international filing 

date 

"L" document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other 
means 

"P" document published prior to the international filing date but later 

than the priority date claimed 



T" later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 

"X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

" Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
26 September, 2000 (26.09.00) 



Date of mailing of the international search report 
03 October, 2000 (03.10.00) 



Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 



Authorized officer 



Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1992) 



# 



THIS PAGE BLANK (usptoj 



PCT/J POO/0 3 7 8 9 



a. *w©«-r*4»0>5Hi m&ftwttm (ipo ) 

Int.Cl 7 C12M1/42, C12M1/34, G01N27/26 



MESrtfofca/hKW* (IHIBOTI^Mi (IPC) ) 
Int.Cl 7 C12M1/00-1/42, G01N2 7/26, G01N33/48 



X 
A 
X 
A 
X 
A 



2 6 



JP, 6 0-1 8 8 8 3 6, A CB±^M^ * /^tfeS^lt) 
B. 9£. 1 9 8 5 (2 6. 0 9. 8 5) (7r^y^4t) 

jp, 8-101163, a mm^m) 160. 4^. 1996 

(1 6. 04. 96) (77$y-4U 

JP, 4-1 2 704 9, A (tt^ttHfflKfEBf) 2 8 0. 4 
1992 (28. 04. 92) (77^-41) 



1- 4, 8, 9, 14 
5-7, 10-13 

1 

2- 14 
1 

2-14 



t><7) 



2 6. 0 9. 0 0 



BB5W3£«£<©«afe B 03. / 0 0 0 



B*H4W/r ( I SA/J P) 
100-8915 



4N 



8 114 



03-3581-11 0.1 



3 4 4 8 



«PCT/ISA/2 10 (SB 2^—^) (1 9 9 8^7^) 



THIS PAGE BLANK mm) 



mmmmm^- pct/j po o/o 3 7 8 9 



a. im<Dm?tz>#wt<o&m mmm#m u po ) 

Int.Cl 7 C12M1/42, C12M1/34, G01N27/26 



tt**Tofc£*PgSTO (Sftflffi^gi (IPC) ) 
Int.Cl 7 C12M1/00-1/4 2, G01N2 7/2 6, G01N33/48 



C. 



X 
A 
X 
A 
X 
A 



J p 
0. 
J p 
(i 
J p 
M. 



, 6 0- 
9M. 1 
, 8-1 
6 . 0 4 
, 4-1 
19 9 2 



8 8 8 3 6, A (*±^Jt7^/U^**#tt) 2 6 

8 5 (2 6. 0 9. 8 5) (77 ^-4U 
116 3, A »ffl#8t) 160. 4 £ . 1996 

9 6) (77^y-4U 

2 7 0 4 9, A (acSt^tt 0 iSM) 280.4 
(28. 04. 92) (77; y — *U 



1- 4, 8, 9, 14 
5-7, 10-13 

1 

2- 14 
1 

2-14 



roj pw^j:5I3b^, mm* m^^m&Tzxm 



r yj ^iwKxiofesXiK-efeor, Si^^irftiico 1 a 
r&j R— /<7- yh77^ 'J — Utififc 



2 6. 0 9. 0 0 


SI®5Ha8Ef&£o!£i£ 0 03. f 0. 


00 




B&m&mr (isa/jp) 

1 0 0-8 9 1 5 


^aS35^, 03-3581-1101 0 


4 N 


8 114 


3 4 4 8 



i^PCT/ISA/210 (SB 2-=-^) ( 1 9 9 8^7^) 



THIS PAGE BLANK (usfio) 



J 



E P 



^5) 



fi 9k m 



P CT 



(i£8^ j£&fT&MiJJ&40. 41&) 
CPCT18^ PCT£HU43, 44] 



<D^m^ P23267-PO 


^^D¥^#t-oV^T^i, g^5l^^^^al*q^(PCT/I SA/2 2 0) 


PCT/J P 0 0/0 3 7 8 9 


(g.^.3=) 12. 0 6. 0 0 


10. 0 6. 9 9 


an a (&%xu%m 



1 . gBmStt^&g 

3. □ ?swo^-ttds^LTv^5 (mnm&w) o 



4. ^CD^fi 



12 fflHAa s &ffiLfcfc<0£*K-t-5. 



5. ©fott 



[2 ffl8Aa s ffiffiLfcfc03«:#8B-*-'S. 

□ ^fflfflir/Tgftirv^ J: &JfiffaiiJ^47^ (PCT^Sij38.2(b)) O^CJ:!3 



6. mm&t t hi^&ztizgite. 

□ ajKAttEI^Stt^ofc. 
^PCT/ISA/210 (3& (1 9 9 8^7^) 



THIS PAGE BLANK (WWO) 



